Vanadate-evoked relaxation of the perfused rat mesenteric vascular bed.
Sodium orthovanadate (SOV) can contract smooth muscle; however, little is known about its effect on the vascular endothelium. We compared the vasorelaxant effects of acetylcholine (ACh) and SOV in the preconstricted, isolated perfused mesenteric vascular bed (MVB) of Sprague-Dawley rats. The maximal relaxation response evoked by SOV (40-45%) was lower than ACh (92-94%) but the IC50 values were similar. At concentrations > 1 mM, SOV elevated the basal tone. Endothelial denudation resulted in a substantial reduction of relaxation responses to both agents, whereas either nitric oxide synthase (NOS) inhibitors or high KCl partially reduced the responses. A combination of NOS inhibitors along with either a calcium-activated potassium channel (KCa) blocker, tetrabutylammonium (TBA), or high KCI inhibited the responses to a similar extent as endothelium denudation. Neither clotrimazole nor TBA attenuated ACh responses; however, maximal responses to SOV in the presence of TBA or clotrimazole were reduced. Indomethacin had no effect on responses to either agonists. These results indicate that like ACh, SOV-mediated vasorelaxation of the MVB involves recruitment of both endothelial derived hyperpolarizing factor (EDHF) and endothelial derived nitric oxide (NO) and not vasodilator eicosanoids. As the relaxation to SOV was dose-dependent at a low concentration range, it is likely that vanadate is involved in the regulation of total peripheral resistance.